GluR2 hippocampal knockdown reveals developmental regulation of epileptogenicity and neurodegeneration.
In adult rats, kainic acid-induced status epilepticus reduces GluR2 subunit expression prior to neurodegeneration of hippocampal CA3 neurons. Increased formation of Ca2+ permeable AMPA receptors may contribute to the delayed neurodegenerative process. In rat pups, highly prone to seizures but resistant to seizure-induced hippocampal damage, GluR2 mRNA and protein expression remain constant in CA3 neurons possibly contributing to their survival. To investigate whether reduced GluR2 expression in hippocampus may lead to enhanced hippocampal vulnerability in an age-dependent manner and whether changes correspond to altered electroencephalography (EEG) patterns, unilateral microinfusion of GluR2 antisense oligodeoxynucleotides (AS-ODNs) into hippocampus was performed at three ages (postnatal (P8), P13, and adult). At P13, GluR2 knockdown resulted in spontaneous seizure-like behavioral manifestations and neurodegeneration of CA3 neurons lateral and distal from the cannula infusion site. EEG recordings revealed high rhythmic activity associated with seizure-like behavior. In P8 pups and adult rats, there were no behavioral manifestations; distant hippocampal damage of the CA3 was not observed. Results indicate that unilateral knockdown of hippocampal GluR2 subunit expression induces age-dependent seizure-like behavioral manifestations, altered EEG recording patterns, and reduces the survival of CA3 neurons in the hippocampus of young rats during a specific postnatal period (3rd week), when GluR2 expression peaks in development and glutamatergic inputs are maturing.